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CRAPTER - I 
General Introductaon 
The p rocess  o f  homologous g e n e t l c  r e c o m b ~ n a t ~ o n  (HR) IS 
essential f o r  a l l  organmms - from bacteriophages t o  humans 
I t  1s responsible f o r  t h e  genera txon of  g e n e t l c  d l v e r s l t y ,  
t h e  maintenance o f  genome ~ n t e g r l t y  a n d  t h e  proper 
segregation of  homologous chromosomes. I n  g e n e r a l ,  t h e  
mutant  phenotypes associated w l t h  g e n e r a l  recomblnat lon ,  I n  
b o t h  pro-  and  e u k a r y o t e s ,  ~ n c l u d e  enhanced s e n s l t l v l t y  t o  
a g e n t s  t h a t  c a u s e  l e s ~ o n s  I n  DNA, r e d u c e d  v l a b l l l t y  of  
m e l o t l c  p r o d u c t s  and  a f f e c t  t h e  g rowth  o f  p h a g e s  I n  
E s c h e r x h l a  c o l ~ ,  homologous g e n e t l c  r e c o m b ~ n a t ~ o n  IS
por t rayed  m o s t  o b v ~ o u s l y  d u r m g  conjugatLon, t r a n s d u c t r o n  and 
t r a n s f o r m a t ~ o n  Consequent ly ,  much m f o r m a t l o n  c o n c e r n m g  
t h e  g e n e t x s  of homologous r e c o m b ~ n a t i o n  i n  p rokaryo tes  has  
been g a t h e r e d  from conjugatLon and t r a n s d u c t l o n  experiments 
However, t h e  h a p l o ~ d  n a t u r e  of t h e  b a c t e r l a l  genome makes ~t 
d ~ f f ~ c u l t  t o r e c o v e r  b o t h  t h e  p r o d u c t s  of a n  exchange.  I n  
m o s t  bacterlal  r e c o r n b ~ n a t l o n  s y s t e m s  a s l n g l e  s e l e c t e d  
r e c o m b ~ n a n t  p r o d u c t  IS r e c o v e r e d  w h l l e  t h e  u n s e l e c t e d  
r e c ~ p r o c a l  p roduc t  1s x n v a r l a b l y  los t  Exceptions to t h l s  
r u l e  are phage crosses, xn whlch r e c o m b ~ n a t l o n  p roduc t s  may 
be r e c o v e r e d  among t h e  progeny of a s l n g l e  b u r s t .  Phages 
engoy m u l t l p l e  rounds of  HR I n  a s m g l e  b u r s t  whlch p l a c e s  a 
c o n s t r a m t  on t h e  o r l g l n  of  t h e  complementary xecombmant 
The a b l l l t y  t o  r ecover  and c h a r a c t e r x z e  b o t h  t h e  p roduc t s  of 
a s l n g l e  m e l o t l c  r e c o m b m a t ~ o n  e v e n t  associated w l t h  t h e  
formation of haplo ld  s p o r e s  In an  ascus  I n  f u n g l  contributed 
immensely t o  t h e  construction of molecular models of HR* 
Hlstor~cal perspectzve 
Although HR h a s  been s t u d l e d  smce m l t o t l c  and m e l o t ~ c  
d l v l s l o n s  were flrst observed and discussed d u r m g  t h e  e a r l y  
p a r t  of this c e n t u r y  and u s e d  f o r  chromosome mappmg I n  
eukaryotes ,  lt has  f a l l e d  t o  p r o v ~ d e  t h e  d e t a l l s  abou t  t h e  
molecu la r  mechanisms. Many fundamental  questions remamed 
m c l u d l n g  t h e  baslc one: whether recomblnant chromosoxnes are 
derlved f r o m  breakage a n d  r e l o m u g  between slrmlar r e g l o n s  
of  homologous chromosomes or from copy chozce scheme In whlch 
s y n t h e s ~ s  b e g m s  on  one chromosome and swl tches  o v e r  t o  t h e  
o t h e r  chromosome t o  produce  one  f u l l  l e n g t h  recomblnan t  
chromosome Belling's p r o p o s a l  (1933)  t h a t  r e c o m b ~ n a n t  
chromosomes arose from r e p l x a t l o n  was l o n g  a c c e p t e d  due  t o  
t h e  a p p a r e n t  l a c k  of  e v l d e n c e  e x t h e r  way T o  address t h e  
q u e s t l o n  of whether  or n o t  t h e  production o f  recomblnant 
